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Abstract 
This paper aims to describe the dynamics of student interest in mathematics over the levels of education, focusing on identifying 
the pedagogical factors involved in teaching and learning mathematics. 
The theoretical premises of this paper are included in national studies on curriculum reform in Romania (coordinator L. 
Vlăsceanu-2002 CNEE-2012), in works on constructivism in education (Siebert). From direct observations and practical 
experience with Maths teachers, we noticed that as students advance on the steps of schooling, they do not show the same interest 
in Mathematics. 
The constructivist approach with emphasis on the affective dimension of learning, on the positive motivation, on solving concrete 
tasks, keeps "up" the students' interest in mathematics. 
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1. Introduction 
The curricular reforms of the past decade have led to the redefinition of the status of many disciplines in terms of 
the skills centred approach. "Competence is the key concept that crosses all levels of education and all disciplines" 
(CNEE, 2012, p.59).  
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In this context, the place and role of Mathematics in the national curriculum is a very important one, justified 
through the skills it aims to form: from the key skills essential for adaptation to the world we live in (the ability to 
apply mathematical thinking to solve various problems in daily situations) to discipline-specific skills (grouping 
problems depending on the number of accepted solutions, interpreting problem situations with practical content 
using combinatorial elements, choosing strategies for solving practical situations in order to optimize results, etc.). 
In the curriculum of many countries, Mathematics holds a privileged place, justified by the skills it forms and the 
values it promotes, as demonstrated by Sinhg Kulbir Sidhu in his paper: “the educational values of mathematics: 
practical or utilitarian values, disciplinary value, cultural value” (2006, p.3) to which he adds: development of 
concentration, art of economical living, power of expression, self-reliance, attitude of discovery, understanding of 
popular literature, quality of hard work. "(2006, pp.11- 13) 
In the national study on curriculum reform in Romania in the early 2000s, a critical analysis of the Mathematics 
curriculum emphasized that mathematics plays an important role in students' academic life, being present in many of 
the national assessments. The recommendations of that time regarding Mathematics concerned especially the impact 
of alternative textbooks that had not had the desired effect: “Motivating students to study Mathematics was not 
revived by the introduction of alternative textbooks. The textbook did not become the student’s partner in the 
learning process that he undertakes” (Vlasceanu, 2002, p.367). In other words, textbooks are "mirrors" that reflect 
the conceptions on teaching and learning (mathematics), the student’s role in learning, on the context in which 
learning takes place: "Mathematics textbooks are used in different ways by teachers, but almost every country 
produces its own textbooks and these reflect the beliefs and practices of a particular mathematics education culture” 
(Sutherland, 2007, p.15). 
The question we want to answer starting from the above considerations is: what happened to student motivation 
for learning mathematics? Did the changes in recent years: focus on skills, cooperative learning, changes in 
teachers’ beliefs produce changes in students' interest in Mathematics, too? 
Currently, Mathematics in Romania is part of the “Mathematics and natural sciences” curricular area as "key 
curricular areas for technological progress" (CNEE, 2012, p.128), emphasizing the formative role of mathematics in 
a knowledge based society. 
The constructivist approach to education has influenced teaching, learning and assessment of mathematics. 
Constructivist learning principles (Siebert, 2001) which emphasize the role of cooperative learning, the role of 
affectivity in learning, the involvement in the construction and reconstruction of meanings of learning are 
increasingly present throughout many disciplines from social sciences to engineering sciences as evidenced by a 
brief foray into specialty literature.  
Despite new guidelines on teaching and learning Mathematics and its formative effects, from direct observations 
and practical experience with math teachers, we noticed that as students advance on the steps of schooling, they do 
not show the same interest in mathematics. 
Obviously, studying Mathematics involves several factors: individual factors (related to students’ potential, 
motivation and personality traits), social factors (the social context in which learning occurs) and pedagogical 
factors (methods, teacher-student relationship, teaching means and materials, etc.).  
This research aimed at identifying the reasons for which students learn Mathematics at different levels of 
education, with a focus on identifying the pedagogical factors involved in teaching and learning Mathematics. 
2. Purpose of Study 
Our ascertaining research had as aim the description of the dynamics of student interest in Mathematics 
throughout all levels of education. 
Hypothesis: students’ interest in mathematics, on different levels of education, is determined by the constructivist 
approach (methods, learning environment) to this subject. 
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It sought to identify pedagogical variables involved in determining the interest in mathematics: the type of 
methods used, the weight of individual training, participation in extra-curricular mathematical activities (contests, 
Olympiads), school results (grades / marks obtained by students). 
The research involved a total number of 350 students from the first to the twelfth grade, 58% girls, 42% boys, 
aged between 7 and 18. There were involved 15 teachers of mathematics (11 women, 4 men) from the secondary 
level, with a work experience of less than 10 years (7 teachers) and with a work experience of more than 10 years (8 
teachers).  
3. Research Methods 
To achieve the research purpose, the following methods were used: the study of curricular documents (curricula 
and syllabi from I-XII grades) to identify the branches of mathematics during schooling, the number of hours 
allocated to the study of mathematics in the core curriculum, the continuity of training specific competences during 
the entire school education; a questionnaire for the students from grades I-XII (the questionnaire was developed 
taking into account the students’ characteristics; it included 20 closed items aimed at students' interest in 
mathematics, at the formative effects of studying this subject from the students’ perspective, at the way they learn 
this subject); interviews with students and teachers (the structured aimed to identify students’ and teachers’ opinions 
towards mathematics as a subject matter). 
4. Findings 
The analysis of curricular documents in force (curricula, syllabi, Mathematics textbooks from I-XII grades) 
showed that there is a tendency to increase the degree of difficulty of mathematical concepts throughout schooling. 
This difficulty does not result from increasing the complexity of the exercises, but the complexity of the approach to 
mathematical fields. 
The data are shown in the table below: 
Table 1. Branches of Mathematics in School 
branches of mathematics pre scool
primary school 3-4 classes /week 
(ct) 
secondary school 
4 classes/week (ct) 
highschool total
i ii iii iv v vi vii viii ix x xi xii
 1 2 3 1 2 3 1 2 3 4 5 1  2 3 4 5
arithmetic x x x x x x  6 
algebra x x x x  x x x x x x x x x x  x x x 17 
mathematical analysis x x x x  x x  6 
trigonometry  x x x x x  5 
geometry x x x x x x x x  x x x  11 
space geometry x x x x x x  6 
analytic geometry  x x x x x x  6 
descriptive geometry x  1 
probability theory x x  x x x x x  7 
statistics x x x x x x x  7 
graphs x x  2 
mathematical logic x x x x  x x x  7 
total 3 2 3 5 6 5 4 4 2  5 5 5 4 5 5 2 2 2 2 2 2  2 1 2 1 81 
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The primary analysis of the results of the questionnaire, for the item that targeted students' interest in 
Mathematics indicates that there is a great interest in mathematics in primary school and then it decreases more and 
more, as demonstrated by the following data. 
Table 2 Students’ preference for Maths and school results in Maths on grades 
school level grade students’ preference for maths / percentage school results average grades in maths on grades 
primary school 
i 91% fb- 91% 
ii 85% fb-70% 
iii 83% fb-64% 
iv 78% fb-51% 
secondary school 
v 70% 7,80 
vi 65% 7,50 
vii 60% 7,10 
viii 58% 8,20 
high school 
ix 50% 6,80 
x 41% 6,50 
xi 34% 6,40 
xii 25% 7,10 
As shown in the table above, there is a large decrease in students’ interest in Mathematics, especially in high 
school. We also noticed that the interest in Mathematics is highlighted in the results obtained. There is an exception 
in the results in mathematics of the students in the VIIIth grade,  when  Mathematics  is  part  of  the  subject  matters  
evaluated in national assessments. 
 A possible explanation for the decreased interest in Mathematics is that the branches of mathematics become 
more and more abstract. Another possible explanation is that students tend to “specialize” themselves, to select 
study subjects or only parts that they are interested in. 
 The analysis of other items aimed at teaching variables showed that the interest in Mathematics depends on the 
number of hours of independent work, the methods used by the teacher, involvement in extra-curricular activities. 
Students work additionally for Mathematics up to a number of 1-2 hours / day. This number of hours of 
independent work regards homework or training for various assessments. But 50% of students believe that time 
allotted to Mathematics is “a disadvantage”. 
Table 3 . No. of  hours allotted to additional training 
Level/Grade No. of hours allotted to additional training/day
Primary school  60  minutes 
Secondary school 90 minutes 
High school 120-180 minutes 
Student responses to the question regarding the formative effects of mathematics highlighted that students 
appreciate the formative role of mathematics, especially in the development of intellectual processes. 
A percentage of 90% of students mentioned among the formative effects the development of thinking, of 
imagination, of logic. We notice therefore that students are tributaries of traditional image of Mathematics: they 
reduce the usefulness of Mathematics only to cognitive development, ignoring the formative effects in the personal, 
moral, and professional development. 
The methods most commonly used in teaching Mathematics are: the exercise, the explanation, the problem 
solving (98%), learning by discovery (75%), whereas group work is less used (36%). 
As concerning the participation to extra-curricular mathematical activities, primary school pupils are the most 
active - 76%. They have the opportunity to take part in specific competitions such as The National Olympiad of 
Mathematics, The Kangaroo International Competition of Applied Mathematics, The Euclid Contest, The 
Archimedes National Mathematics Competition, The National School Competition of Competence and Performance 
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– COMPER, The National Mathematical Contest Lumina Math, The SMART Contests, The National Assessment in 
Education, The Little Mathematician Contest, etc. 
The interview with Mathematics teachers showed that Mathematics requires certain personal qualities 
(perseverance, discipline, conscientiousness) embodied in the allotted time and the quality of individual training, 
also in student-teacher-parent collaboration, teacher-student relationship, and, not least, in the methods used in 
teaching, learning and assessment. Presented below are some of the views expressed by mathematics teachers: “For 
the performance in Mathematics, there are required at least 2 years of hard work (2-3 hours of additional training 
daily), organized, supervised and corrected by the teacher or parent; The lack of interest in Mathematics occurs 
either in a group of low-achieving students, either when the students are not supported by their parents, or in the VIth
and VIIth,  or  Xth and XIth grade  –  the  interest  increases  in  the  final  years  –  when  students  will  be  assessed  in  
Mathematics; Students’ interest and performance in Mathematics are largely influenced by parents’ interest, 
supervision and help”. 
There are some teachers who, as in the case of students, hold a traditional view of learning Mathematics. Most 
teachers recognize the formative role of group methods, of teacher-student collaboration. There are Math teachers 
(especially among those having more than 10 years’ experience in education) that teach Maths in a different way, 
applying constructivist learning principles, working differentiated, in a climate conducive to learning, focusing on 
pragmatic aspects of mathematics and respecting the potential of each child. 
The pedagogical variables pertaining to the constructivist approach, involved in maintaining a high interest in 
mathematics are: methods used at school (group problem solving, differentiated learning, and student-centred 
learning), extra-curricular mathematical activities, teacher-student relationship. 
We can notice that there is a discrepancy between the approach of mathematics in primary school, where 
elements of applicability of mathematics are dominant (as a result, the interest and outcomes and participation in 
competitions are higher at this level of education), but the principles of constructivist paradigm are more clearly 
present: student-centred learning, interactive methods, positive emotional background in which the teaching-
learning-assessment process takes place. 
5. Conclusions 
The research conducted has led to the following conclusions: student interest in mathematics, as a general trend, 
has a natural “sinusoidal” dynamics: there is a strong interest in Mathematics in primary school, which increases 
gradually, starting in preschool, with little decrease to the end of primary school; in secondary school, it decreases 
and at the end of this level, it increases again (due to the national assessments), then the interest decreases in high 
school. This dynamics changes if we analyse students' interest in studying certain branches of mathematics. Thus, as 
students move up the levels of education, the interest for different branches of mathematics is nuanced; students 
“specialize” in a branch of mathematics and follow a career path that maintains that interest. 
 Another conclusion with practical implications for Mathematics teachers is that students' interest in Mathematics 
is determined by the way in which the teaching, learning and assessment of mathematical knowledge are done. 
Involving students in extra-curricular activities is likely to stimulate interest in mathematics. The constructivist 
approach with emphasis on the affective dimension of learning, on fostering positive motivation, with an emphasis 
on solving concrete, authentic tasks may keep “up” students' interest in mathematics. 
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